NARROW SURFACE COATI NG DEVI CE AND METHOD FOR APPLYI NG A HEAT-

ACTI VATABLE EDGE COATI NG BY MEANS OF HOT Al R OR HOT GAS

Speci fication

The present invention relates to a narrow surface coating apparatus
for application of a heat-activatable, strip-shaped edge strip,
particularly one in rmultiple layers, w thout adhesive or with an
adhesi ve | ayer between edge strip and narrow surface, to narrow
surfaces of a work piece, as well as to a correspondi ng nethod for

application of such an edge coati ng.

Appar at uses for application of an edge strip to a narrow surface of
a work piece, particularly a wood work piece, are known in different
enbodi ments. These apparatuses, called edge gl uing apparatuses, are
used in woodworking to apply edge strips (also called edge bandi ng)
to a narrow surface of a work piece. Frequently, nmechanically
driven special machines are used for this purpose, which nmachines
are predomnantly suitable for applying edge strips to narrow
surfaces of work pieces. These special nmachines are relatively
expensive, but yield good results with regard to fit precision of

the edge strip on the narrow surfaces of the work piece

In this connection, edge strips that are provided with an
activatable hot-nelt glue on one side or do not yet have an adhesive
applied to themare generally used. The edge strip is cut with an

excess length, in accordance with the narrow surface |length of the
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work piece to be worked on, set onto the narrow surface of the work
pi ece, fixed in place on the narrow surface after an adhesive that
is viscous when heat is applied is applied to the edge or to the
narrow surface of the work piece, or activation of a hot-nelt glue
that was previously applied, and, if necessary, is finished manually
or by machine. This nethod, however, frequently yields only
insufficient results with regard to the fit precision of the edge
strip. Therefore, aside fromthe conplicated handling of hot-nelt
glues (e.g. EVA or PUR) when applying themor pressing down, it is
particul arly di sadvant ageous, in the case of thernmally activatable
hot-melt glues that are applied in advance, as a |ayer, that the
hot-melt glue layer remains visible after being applied, because of
its required layer thickness and its partial hardening on the
finished work piece, which is disadvantageous for esthetics. Al so,
tenperature control of the hot-nelt glue layer is difficult, because
on the one hand, the hi ghest possible coating tenperature, which is
responsi ble for tenperature resistance and durability, is supposed
to be reached, also in order to be able to reliably process the hot-
melt glue even at higher advanci ng speeds of the edge strip, and on
the other hand, the material of the edge strip, which frequently
consists of plastic materials, is not allowed to be inpaired by
this. Al so, cooling effects of the hot-nelt glue occur as the
result of the tine between heating of the hot-nelt glue |layer and
actually pressing down the edge strip, for exanple due to different
heat dissipation into the work piece, which is generally cold, as
the result of which the hot-nelt glue frequently is not present in
the optimal tenperature range during gluing, and is therefore either

too viscous or too thin, therefore causing gluing of the edge strip
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not to take place optimally, i.e. the adhesive layer to remin

vi si bl e.

As a result of these problens, other materials for edge strips have
been devel oped, which are able to prevent these di sadvant ages.

Thus, for exanple, what are call ed adhesive-free edge strips have
become known fromEP 1 163 864 Bl and fromEP 1 852 242 Bl1, which
consi st of two preferably co-extruded | ayers of different plastic
materials, one of which is nelted, under the influence of |aser
light, in such a manner that it can be applied to narrow surfaces in
the sane manner as in the case of the known hot-nelt glue |ayers,
and is glued to these narrow surfaces. In addition to the co-
extruded edges, there are also other edge variants. These are post-
co-extruded, for exanple, or subsequently provided with a coating
(e.g. with polyolefin). 1In an ideal case, the different coatings
have the sane or a sinmilar color as the edge strip itself. The
other one of the two layers is not changed by the laser |ight and
forms the visible outside of the edge strip. |In this connection,

t hese two co-extruded, post-co-extruded or subsequently coated

| ayers are configured to | ook optically the sane or simlar, and
particularly also have the same or a sinmilar color, so that the
nmelted layer, which is only thin, in any case, does not differ
optically or differs only slightly fromthe renai nder of the edge
strip after the edge strip is applied. 1In the industry, one
therefore speaks either of what is called a zero join, or, with
reference to the usual manner of thermal activation, of a |aser

edge.
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However, it is a disadvantage of this manner of coating of narrow
surfaces on furniture panels or the like that this manner of coating
requires a high | evel of apparatus expenditure. Thus, conprehensive
| aser systens, e.g. lasers with an output of 2 kWand nore, are
required for heating of the | aser edges, and furthernore, worker
protection is problematical due to the use of high-energy |asers,
and there are problens with heating the edge strips, which are
dependent on the shape of the edge strip. It is therefore known
fromEP 1 800 813 A2 or from DE 20 2009 009 253 Ul to use gases in
plasma formfor thermal activation of the edge strip in place of a
| aser beam their production and handling are supposed to be easier
than | aser activation. However, even in this connection, a not
i nsignificant apparatus expenditure is necessary, so that this
techni cal solution, just like laser activation of the edge strips,

is not suitable for a small workshop or even a do-it-yourselfer.

It is the task of the invention to nmake avail abl e an i nexpensi ve and
fl exi bl e manner of coating narrow surfaces of work pieces,
particularly with multi-layer, heat-activatable edge strips that are
adhesi ve-free or have an adhesive | ayer between edge strip und
narrow surface, which nmanner can be perfornmed sinply, in terns of
apparatus, and furthernore guarantees great fit precision and
optical quality of the edge strip on the narrow surface of the work

pi ece.

The solution of the task according to the invention is evident, with
regard to the apparatus, fromthe characterizing features of claim
1, and, with regard to the nethod, fromthe characterizing features

of claim18, in interaction with the characteristics of the rel ated
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preanbl e, in each instance. Further advantageous enbodi ments of the

i nvention are evident fromthe dependent clains.

The invention with regard to the apparatus proceeds froma narrow
surface coating apparatus for application of a strip-shaped edge
strip to narrow surfaces of a work piece, wherein the edge strip can
be attached, with multiple l|ayers, free of adhesive or with a hot-
melt glue |ayer between edge strip and narrow surface, in heat-
activatable manner, to the narrow surfaces (called zero join or

| aser edge), having at |least a feed device for the edge strip and a
press-down devi ce, which presses the edge strip against the narrow
surface of the work pieces. 1In the case of such an edge coating
apparatus, an outlet for hot air or for hot gas is disposed, in a
manner according to the invention, in the region of feed device
and/ or press-down device, which outlet applies the hot air or the
hot gas to the edge strip and/or the heat-activatable |ayer of the
edge strip, under pressure, whereby a heating device that stands in
a fluid connection with the outlet, for the hot air or the hot gas,
is provided, which device brings the hot air or the hot gas at |east
to the required activation tenperature for the heat-activatable

| ayer of the edge strip or of the hot-nelt glue. Pressure that is
applied, using the hot air or the hot gas, to the edge strip and/or
to the heat-activatable | ayer of the edge strip, is understood, in
this connection, to be a pressure of the hot air or of the hot gas
that is higher then the pressure that can be guaranteed with known

hot -air bl owers.

It has surprisingly been shown that edge strips in the formof the

zero join or |aser edge, which usually consist of two-layer, nostly
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co-extruded or post-co-extruded naterials or materials subsequently
coated with polyolefins, for exanple, can also be heat-activated
with hot air or hot gas, in such a manner that they can be securely
glued to the narrow surfaces of the work piece. This is surprising,
in that such edge strips are specifically not thermally heated in
conventional manner, but rather have heat applied to themin very
met ered nmanner, by neans of |aser or plasna, which brings about a
heat -activated zone that is small and not very thick, in which the
edge strip nmust then be directly glued to the narrow surface of the
work piece. Heating of the heat-activatable |ayer of the edge strip
over a larger area, for exanple by neans of hot air or hot gas, as
is fundanentally known for the conventional adhesive-coated edge
strips, furthernore al so does not lead to the desired result of
local nmelting of the heat-activatable |ayer of the edge strip. |If
such heating of the edge strip is carried out with comercially
avai l abl e hot-air bl owers used for this purpose, or the like, then
the pressure given off by such blowers, and, in part, the vol une
streamof the hot air or the hot gas is not sufficient for heat
activation, at a correspondi ng advance of the adhesive-free edge
strip in question here. The heat-activatable |ayer of the edge
stripis not nmelted or insufficiently nelted, in this connection, so
that gluing of the edge strip to the narrow surface of the work
pi ece cannot take place or cannot reliably take place, at a
correspondi ng, economcally feasible advance. |f, on the other
hand, the tenperature of the hot air or of the hot gas, as well as
the volunme streamof the hot air or of the hot gas, is clearly
increased, and if the hot air or the hot gas therefore inpacts the
edge strip or its heat-activatable |ayer at a correspondi ngly high

pressure, which is greater than the pressure that can be guaranteed
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wi th known hot-air blowers,, then surprisingly, heat activation of
the edge strip that is conparable to | aser activation or plasm
activation is achieved, which allows processing of the edge strip in
the sane nmanner as with the activati on nethods originally provided.
In this connection, production of a correspondi ng vol une stream of
the hot air or of the hot gas, under higher pressure that is higher
than the pressure that can be guaranteed with known hot-air bl owers,
whi ch pressure inpacts the edge strip or its heat-activatable |ayer
as intended, is possible with significantly | ess technical effort
than in the case of |aser activation or plasma activation, and is
therefore significantly nore cost-advantageous. Furthernore, the
edge coating apparatus according to the invention all ows processing
of correspondi ng edge strips not only on smaller edge coating
appar at uses, such as a snmall workshop or also a do-it-yourselfer

m ght use, but also, retrofitting of existing conventional edge
coati ng apparatuses for processing of correspondi ng edge strips of
the zero-joint or |aser-edge type is possible. Also, use in

i ndustrial coating nmachines works w thout any problens. As a
result, the ability to use edge strips in the formof zero joins is
made accessible not only to use in small workshops but also to the
industry. In this connection, it is particularly inmportant that the
hot air or the hot gas is applied to the edge strip or to the heat-
activatable |l ayer as close as possible before the first press-down
roller and as close as possible to the edge strip or the heat-
activatable | ayer, because otherwi se, a clear drop in pressure and
tenperature of the hot air or of the hot gas as conpared with the
pressure and the tenperature directly at the outlet of the nozzle,
and furthernore, an adm xture of cold anbient air is found, which

makes the required heating of the edge strip or of the heat-
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activatable layer difficult or inpossible. If this is taken into
consi deration, then advanci ng speeds during coating of narrow sides
of work pieces can be achieved that lie in the range of 1 — 20 mimn
or nore, and therefore also allow efficient coating. This apparatus
is also suitable for use in processing centers for processing of

nol ded parts, because of its construction size.

However, it has al so been shown that application of the hot air or

of the hot gas, according to the invention, can inprove the use of
edge strips in which a heat-activatable hot-nmelt glue is di sposed
bet ween narrow surface of the work piece and edge strip, for exanple
previously has been or is applied to the edge strip or the narrow
surface of the work piece. In this connection, normally the hot-
melt glue is applied to the narrow surface of the work piece (or, in
rare cases, to the edge strip), for exanple by neans of a filmlike
application by an application apparatus. On the path between the
actual pressing down of an application zone for the hot-nelt glue
that precedes the edge strip and the press-down | ocation of the edge
strip, the hot-nelt glue already cools again slightly, for exanple
by nmeans of the dissipation of heat into the significantly cooler
work piece. The hot-nelt glue therefore generally no | onger has the
optimal viscosity at the tinme of press-down of the edge strip, so
that the glue connection of the hot-nelt glue, which is already
solidifying, can result in reduced adhesi on val ues and gl ue edges
that remain visible after gluing. 1If, now, in a manner according to
the invention, during the entire tinme period between application of
the hot-nelt glue and pressing down the edge strip or shortly ahead
of the first press-down roller, hot air or hot gas is applied to the

edge strip or to the narrow surface of the work piece or to the hot-
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melt glue, in the manner described, then the edge strip remains
warm and therefore the hot-nelt glue also remains liquid, as
required, and can penetrate even further into the frequently porous
carrier material of the work piece, and anchor there. Al so, due to
the viscosity of the hot-nelt glue, which remai ns high because of
the heating that is still taking place, the layer thickness of the
hot-nelt glue between edge strip and narrow surface of the work
pi ece becones very slight, so that a configuration of the join with
a conventional hot-nelt glue between edge strip and narrow surface
can be achi eved, which conmes very close to what is called the zero
join of laser or plasma activation. Furthernore, because of the
thin join of the hot-nmelt glue and its deep penetration into the
wor k piece panel, not only its good cross-linking with the narrow
surface but also the durability of the glue connection is inproved.
It is advantageous, in this connection, if the hot air or the hot
gas is directed in such a manner, in the section between hot-nelt
gl ue application and pressing down of the edge strip, that in this
section the edge strip or the narrow surface of the work piece and
t hereby the applied adhesive renmain under tenperature control. This
can be done, for exanple, by neans of orientation of the stream of
the hot air or of the hot gas parallel or perpendicular or at
another angle relative to the |ongitudinal expanse of the edge strip

or of the narrow surface of the work piece.

It is particularly advantageous if the outlet for the hot air or the
hot gas is configured in the formof a nozzle having a narrow outl et
slot or multiple small nozzl e openings, which outlet blows the hot
air or the hot gas onto the edge strip and/or the heat-activatable

| ayer of the edge strip or the narrow surface of the work piece
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uniformy over the entire width of the edge strip or the narrow
surface of the work piece. Such a nozzle allows very targeted
application of the hot air or of the hot gas produced onto the edge
strip or its heat-activatable layer or the narrow surface of the
wor k pi ece, whereby uniform heating conditions of the heat-
activatable layer of the edge strip or the narrow surface of the
wor k piece can be achieved over the entire width of the edge strip
or the narrow surface of the work piece. Furthernore, such a nozzle
additionally accel erates the volune streamof the exiting hot air or
of the hot gas, so that the exit velocity and therefore also the
i mpact velocity of the hot air or of the hot gas onto the edge strip
or its heat-activatable |ayer or the narrow surface of the work
pi ece and thereby the inpact pressure can be greatly increased as
conpared with edge coating of conventional hot-air production. In
this way, the edge strip and the narrow surface of the work piece
are strongly heated at certain points or in |line shape, for a short
time, and the heat-activatable layer is reliably nelted, so that it
can be pressed well and firmy against the narrow surfaces of the
wor k piece, and fastened in place there. At the sanme tinme, because
of the only short-termand strong heating of the edge strip in the
regi on of effect of the outlet for the hot air or the hot gas, the
non- heat-activatable | ayer of the edge strip is not inpermssibly
heat ed, above all not with optically visible effects, and thereby
retains its desired technical and optical properties. 1In a further
enbodiment, it is possible that the outlet for hot air or hot gas is
di sposed and oriented in such a nanner that the hot air or the hot
gas escapes in the direction of the work piece and/or the press-down
zone for the edge strip on the narrow surface. In this way, the

edge strip can be tenperature-controlled over a |onger section
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directly by the press-down |ocation of the edge strip, and either
the heat-activatable |ayer of the edge strip or the separately
applied hot-nelt glue can be optinmally adjusted for production of

t he gl ue connecti on.

I n anot her enmbodi nent, it is also possible that the outlet for the
hot air or the hot gas is configured as an arrangenment of multiple
nozzl es or adjustable nozzles, which arrangenent bl ows the hot air
or the hot gas onto the edge strip and/or the heat-activatable |ayer
of the edge strip and/or the narrow surface of the work piece over
the entire width of the edge strip and/or the narrow surface of the
work piece or parts thereof. Here, different arrangenents of the

i ndi vidual nozzles can be used, by neans of which the hot air or the
hot gas is applied, for exanple, when using edge strips having
different widths, only in the region of the edge strip to be
processed, in each instance, and/or the narrow surface of the work
pi ece, and individual lateral nozzles are shut off, by neans of

whi ch the edge strip would not be heated at all. This contributes
to a reduction in the required amount of the hot air or of the hot
gas in the case of narrower edge strips. It is possible, for
exanpl e, that the nozzle has a narrow outlet slot or a nunber of

outl et bores di sposed adjacent to one anot her

It is significantly advantageous if the hot air or the hot gas

i mpacts the edge strip and/or the heat-activatable |ayer of the edge
strip at an el evated pressure that is higher than the pressure that
can be guaranteed with known hot-air blowers, as conpared with

at nospheric pressure. This elevated pressure, which usually results

primarily froma | arge conveyed vol une stream of the hot air or of
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the hot gas, in conbination with the advanci ng speed, contributes to
particularly effective heating of the heat-activatable |ayer of the
edge strip and/or of the narrow surface of the work piece, so that
the heat-activatable | ayer can be nelted at tenperatures that avoid
i mpai rment of the other |ayer of the edge strip. 1In this
connection, the hot air or the hot gas can inpact the edge strip
and/ or the heat-activatable |layer of the edge strip under a pressure
of nmore than one bar, preferably of nore than two bar, as conpared

wi t h at nospheric pressure.

The el evated pressure of the hot air or hot gas bl own onto the edge
strip can advantageously be achieved in that the supplied air is

al ready blown into the heating device under pressure, preferably of
nore than two bar as conpared with atnospheric pressure. 1In this
way, for one thing, unavoidable flow | osses on the path through the
heati ng device are conpensated, and for another, turbulent flow

t hrough the heating device is produced, which allows particularly
good heat transfer to the hot air or the hot gas to be produced. As
aresult, the air blown into the heating device under el evated
pressure is particularly suitable for bringing about heat activation
of the edge strip. The air or gas blown into the heating device can
be derived, for exanple, from an external conpressed air generator
or the like. Aternatively or also additionally, an air-conveying
device, preferably a ventilator, can be disposed in or on the

heat i ng devi ce.

Specifically for use of the edge coating apparatus in the snal
wor kshop sector, but also in the industrial sector and for nobile

coating apparatuses, it is advantageous if the heating device is



- 183 -
di sposed i n space-saving manner, particularly bel ow or above or to
the side or in front of or behind the feed device and the press-down
device. As a result, the heating device is situated in the vicinity
of the outlet for the hot air or the hot gas, thereby nmaking is
possible to prevent or greatly reduce cooling of the hot air or of
the hot gas on the path fromthe heating device to the outlet. At
the sane time, this arrangenent of the heating device does not,
however, hinder the handling of work piece and edge strip in the
regi on of the edge coating apparatus, and the nmachi ne operator can
work on the edge coating apparatus as usual, w thout being spatially
hi ndered by the heating device. 1In the case of stationary or even
| arger nobile coating apparatuses, the heating device can, of
course, also be disposed at a different |ocation, for exanple to the
side outside of the work region, if the fluid connection between
heating device and outlet and a correspondi ng heat insulation of
this connection are guaranteed, so that the hot air or the hot gas

does not cool too nuch on the way to the nozzle.

I n an advant ageous enbodi nent, it is possible that the heating
device has a gas or air guide that runs preferably in neander shape
or circular shape fromthe outside to the inside or vice versa, in
the form of heat exchanger el enents through which flow takes place
one after the other, in which the air drawn in fromthe surroundi ngs
or blown in under pressure, for exanple at two bar or nore, is
brought into contact with heating elenents, directly or indirectly,
which heat this air or gas to produce hot air or hot gas. Such heat
exchanger el enents can be forned, for exanple, by pipe bundles that
lie parallel to one another, in sections, which are disposed

adjacent to at |east one heating elenment, in each instance, or
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anot her pipe, and which pass the heat energy of the heating el enent
on to the air that flows through the pipe bundles. Al so possible
are air-permeable sintered plates with heating el ements. Such
heati ng devices can be put together, in cost-advantageous nanner and
on the basis of conventional nodul es, and thereby produced in cost-
advant ageous manner. O course, it is also possible that different
types of heat exchangers or heating el enents are used; for exanpl e,
heating el ements heated electrically or with gas can be used. Al so,
the air guide within the heating device can be structured other than
i n meander shape; a nore circular arrangenent of the air guide, for
exanmple, in circular shape fromthe outside to the inside or vice
versa, is also possible, sinply as an exanple. Wen using an
arrangenent of the air guide structured in neander shape, it is
possi bl e that overflow regions are di sposed between the pipe

bundl es, which are preferably parallel to one another in certain
sections, in which regions the heated hot air or the hot gas
overflows into the subsequent pipe bundl e of the subsequent heat

exchanger, in the flow direction.

It is advantageous, particularly with regard to the effectiveness of
the heat transfer to the hot air or the hot gas, if the heating
device is configured in heat-insulated manner with regard to the
surroundings. In this way, the heating device can be heated nore or
less in reserve during times when no hot air or no hot gas is
needed, so that when hot air is called for, a correspondi ng anount
of heat is available, which also allows a coating process of the
edge coating apparatus that lasts a longer time, wthout disruptions
in the supply of hot air or hot gas. In the heating device, a

requi red anount of heat is nore or less stored in reserve, and then
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allows very rapid calling for this heat when coating the narrow
surfaces of a work piece, which can be used over an extended period
of time. For this purpose, the heating device can actually be
overheated during times when no hot air or no hot gas is needed, and
then additionally serves nore or less as a heat storage unit, from
whi ch even | arge anounts of hot air or hot gas can be called up at a
hi gh volunme stream Also fromthe aspect of worker protection, it
i s advantageous if the heating device is protected by neans of
i nsulation, for exanple in the formof insulation materials such as
rock wool, glass wool, or the like, so that no open hot surfaces of
the heating device are present, which could lead to burns incurred

by the operating personnel.

The invention furthernore relates to a nethod for application of a
strip-shaped edge strip to narrow surfaces of a work piece, whereby
the edge strip is attached to the narrow surfaces, particularly in
multiple layers, wthout adhesive or with a hot-nelt glue |ayer

bet ween edge strip and narrow surface, in heat-activatable manner
by nmeans of a feed device for the edge strip and a press-down device
that presses the heat-activated edge strip agai nst the narrow
surface of the work piece. In this nethod, hot air or hot gas is
applied to the edge strip and/or the heat-activatable |ayer of the
edge strip in the region of feed device and/or press-down devi ce,
under pressure, whereby the hot air or the hot gas is brought, by a
heating device, at least to the required activation tenperature for
the heat-activatable | ayer of the edge strip or of the hot-nelt
glue. In this connection, the hot air or the hot gas can
particularly also be blown onto the edge strip and/or the heat-

activatable layer of the edge strip at el evated pressure as conpared
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wi th at nospheric pressure. Thus, the hot air or the hot gas can
advant ageousl y inpact the edge strip and/or the heat-activatable
| ayer of the edge strip under a pressure of nore than one bar
preferably of nmore than two bar as conpared wi th atnospheric

pressure.

Furthernore, it is possible that the effect of the hot air or of the
hot gas when inpacting the edge strip and/or the heat-activatabl e

| ayer of the edge strip is regulated by neans of influencing the

vol ume stream and/or the tenperature and/ or the pressure of the hot
air or of the hot gas and/or the advanci ng speed of the edge strip
during coating of the narrow surface. By means of influencing the
vari abl es of volune stream and/ or tenperature and/or pressure of the
hot air or of the hot gas, as well as the advancing speed of the
edge strip during coating, and their interaction during the coating
process, a desired degree of heat activation of the heat-activatable
| ayer of the edge strip can be achieved by neans of nelting of the
heat - acti vat abl e | ayer, which degree allows an optimal glue
connection of the edge strip with the narrow surface of the work

pi ece, for exanple as a function of the bendability of the edge
strip, its material, and the properties of the heat-activatable

| ayer.

A particularly preferred enbodi nent of the edge coating apparatus

according to the invention is shown in the draw ng.

Thi s shows:
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Figure 1 - a schematic top view of an edge coating apparatus

according to the invention,

Figure 2 - schematically represented interaction of the essentia
conponents of the edge coating apparatus between
heati ng device and edge strip during coating of narrow

surfaces of the work piece.

In Fig. 1, a schematic top view of an edge coating apparatus 1 for
application of an edge strip 4 to a narrow surface 6 of a work piece
5 is shown according to a preferred enbodi nrent of the present

i nventi on.

The edge coating apparatus 1 according to the invention has a
support 2, which is configured essentially in plate shape in this
exenpl ary enbodi ment. A feed device 7 for continuous feed of the
edge strip 4, a first pressure roller 8b, an advancing roller 8a, a
press-down roller 9, an outlet 10 for hot air 16 as well as a
cutting device 11 are disposed on the support 2. The advancing
roller 8a, the pressure roller 8b, and the press-down roller 9 are
mounted so as to rotate, in each instance. The feed device 7
conprises a guide rail, not shown in detail here, along which the

edge strip 4 is guided in the feed direction

The feed device 7 is configured in such a manner that it feeds the
edge strip 4 of the narrow surface 6 at an acute angle relative to
t he advancing direction of the work piece 5. The pressure roller 8b
stands in an active connection with the edge strip 4 within the feed

device 7, and ensures continuous feed of the strip in the transport
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direction, within the feed device 7. Furthernore, an additiona
advancing roller 8a is provided, which is disposed to |ie opposite
the pressure roller 8b, in such a nanner that the feed device 7 runs
between the pressure roller 8b and the advancing roller 8a in
certain sections. The advancing roller 8a ensures secure guidance

of the edge strip 4 in the feed device 7.

An outlet 10 for hot air 16 or the hot gas is disposed behind the
guide roller 8a, in the advancing direction, in such a manner that
the hot air 16 or the hot gas that flows out of the outlet 10 is
essentially directed at the heat-activatable |ayer of the edge strip
4 and/or the narrow surface of the work piece. This heat-
activatable layer is usually a thernoplastic, usually co-extruded,
post - co- extruded or subsequently coated material or hot-nelt gl ue,
which is activated by neans of supplying heat at a specific
tenperature, causing it to nelt, so that the edge strip 4 can adhere

to the narrow surface 6 of the work piece 5.

Furt hernore, seen in the advancing direction, a press-down roller 9
is provided behind the outlet 10 for the hot air 16 or the hot gas,
which roller is configured in such a manner that the edge strip 4 is
bent, in the advancing direction, in such a manner that it is
oriented essentially parallel to the narrow surface 6 of the work
piece 5, with precise fit. During nmanual or mechani cal advanci ng of
the work piece 5, a force conponent always acts perpendicular to the
advancing direction, in the direction of the edge coating apparatus
1. As aresult, a press-down pressure is produced between the

narrow surface 6 of the work piece 5 the edge strip 4, and the
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press-down roller 9, in order to produce an adhesi on connection

bet ween the narrow surface 6 and the edge strip 4.

Finally, in the present exenplary enbodi nent, a manually activatable
cutting device 11, which is articulated on so as to pivot about an
axis of rotation, is also provided. |In this connection, a cutting
surface of the cutting device 11 is disposed in such a manner that
when an activation |lever of the cutting device 11 is activated, it
cuts through the edge strip 4 approximately in a section between the
advancing roller 8a and the outlet 10, transverse to the transport
direction. Manual activation of the cutting device 11 therefore
permts cutting the edge strip 4 with sufficiently accurate fit, so
that the edge strip 4 ends essentially flush with the narrow surface

6 of the work piece 5.

Bel ow t he support 2, the heating device 3 is disposed in a manner
not indicated in further detail, in such a manner that the path of
the hot air 16 produced to the outlet 10 is short, and, at the sane
time, the heating device 3 does not hinder the operation and the use
of the edge coating apparatus 1 any further. In this connection,
the heating device 3 can be heat-insulated, in that the heating
device 3 is conpletely packed in an insulation material such as

gl ass wool, rock wool or the |iKke.

In this connection, the outlet 10 of the edge coating apparatus 1
for the hot air 16 or the hot gas produced in the heating device 3
i s advant ageously configured as a slot nozzle, which fornms a

| ongi tudinally shaped, narrow outlet for the hot air 16 or the hot

gas. However, the nozzle can also consist of nmultiple small nozzle
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openings. This slot nozzle or nozzle arrangenent of individua
nozzl es ensures uniformdistribution of the hot air 16 or of the hot
gas over the entire width of the edge strip 4, as well as additiona
accel eration of the hot air 16 or of the hot gas when it inpacts on

t he edge strip 4.

In Figure 2, a schematic representation of the interaction between
heating device 3 and edge strip 4 during coating of narrow surfaces
of the work piece 6 can be seen. Air 12 drawn in fromthe
surroundi ngs, for example by way of a fan, not shown, or the like,

or fed into the heating device 3 froma conpressed air source, also
not shown, is brought into contact with heat, in the heating device
3, by way of heat exchanger el enents, not shown in any detail, for
exanpl e parall el pipe bundles or sintered material with an
electrically operated or gas-operated heating el ement enbedded in
it, for exanple, and heated to approxinately 400 — 700°C. After
passi ng through the heating device 3, this hot air 16 or the hot gas
exits through the slot-shaped outlet 10, in the direction of the
edge strip 4 and/or the narrow surface of the work piece, and heats
the heat-activatable |ayer of the edge strip 4 and/ or the narrow
surface of the work piece in the manner already described. By neans
of the fundanentally known nethod of effect of the edge coating
apparatus 1, the edge strip 4 is pressed agai nst the narrow surface
6 of the work piece 5 and when it cools, adheres to this narrow

surface 6.
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Ref erence Number

Li st

edge gl ui ng appar at us
support

heat i ng device
edge strip

wor k pi ece
narrow surface
feed device
guide roller
advancing roller
press-down roller
out | et

cutting device
air feed

heat feed

stop

wor k pi ece rest

hot air/hot gas
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Cl ai s

Edge coating apparatus (1) for application of a strip-shaped
edge strip (4) to narrow surfaces (6) of a work piece (5),
wherein the edge strip (4) can be attached, particularly in
multiple layers, wthout adhesive or with a hot-nelt glue |ayer
bet ween edge strip (4) and narrow surface (6), in heat-
activatabl e manner, onto the narrow surfaces (6), having at

| east a feed device (7) for the edge strip (4) and a press-down
device (9) that presses the edge strip (4) against the narrow
surface (6) of the work piece (5),

characterized in that

an outlet (10) for hot air or hot gas (16) is disposed in the
regi on of feed device (7) and/or press-down device (9), which
outlet applies the hot air (16) or the hot gas, under pressure
to the edge strip (4) and/or the heat-activatable |ayer of the
edge strip (4) and/or the narrow surface (6) of the work piece
(5), wherein a heating device (3) for the hot air (16) or the
hot gas is provided, standing in a fluid connection with the
outlet (10), which device brings the hot air (16) or the hot gas
at least to the required activation tenperature for the heat-

activatable |layer of the edge strip (4) or of the hot-nelt gl ue.

Edge coating apparatus (1) according to claiml1, characterized
in that the edge strip (4) is configured in multiple |layers and
heat - acti vat abl e wi t hout adhesive, as an at |east two-|ayer co-

extruded or post-co-extruded or subsequently coated edge strip

(4).
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Edge coating apparatus (1) according to claiml, characterized
in that the edge strip (4) is configured in one or multiple
| ayers, and as an edge strip (4) that can be glued with a heat-

activatable hot-nelt gl ue.

Edge coating apparatus (1) according to one of claims 1 to 3,
characterized in that the outlet (10) for the hot air (16) or
the hot gas is configured in the formof a nozzle having a
narrow outlet slot or nultiple small nozzl e openi ngs, which
outlet blows the hot air (16) or the hot gas uniformy onto the
edge strip (4) and/or the heat-activatable |ayer of the edge
strip (4) and/or the narrow surface of the work piece, over the

entire width of the edge strip (4).

Edge coating apparatus (1) according to claim4, characterized
inthat the outlet (10) for hot air or hot gas (16) is disposed
and oriented in such a manner that the hot air or the hot gas
(16) escapes in the direction of the narrow surface (6) of the
work piece (5) and the press-down zone (9) for the edge strip

(4) on the narrow surface (6).

Edge coating apparatus (1) according to claim4, characterized
in that the nozzle has a narrow outlet slot or a nunber of

outl et bores di sposed adjacent to one anot her

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the outlet (10) for the hot air
(16) or the hot gas is configured as an arrangenent of nultiple

nozzl es or adjustable nozzles, preferably adjustable in w dth,
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whi ch blows the hot air (16) or the hot gas onto the edge strip
(4) and/or the heat-activatable |ayer of the edge strip (4) over

the entire width of the edge strip (4).

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the hot air (16) or the hot gas

i mpacts the edge strip (4) and/or the heat-activatable | ayer of
the edge strip (4) under elevated pressure as conpared with

at nospheric pressure.

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the hot air (16) or the hot gas

i mpacts the edge strip (4) and/or the heat-activatable | ayer of
the edge strip (4) under a pressure of nore than one bar
preferably of nmore than two bar, as conpared wi th atnospheric

pressure.

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the supplied air (12) or the gas
can be blown into the heating device (3) under pressure,
preferably of nmore than two bar as conpared wi th atnospheric

pressure.

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that an air-conveying device,
preferably a fan or a conpressor or the like, is disposed in or

on the heating device (3).
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Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the heating device (3) is disposed
i n space-savi ng manner, preferably bel ow or above or to the side
of or in front of or behind the feed device (7) and the press-

down device (9).

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the heating device (3) has an air
gui de that preferably runs in neander shape or circul ar shape,
fromthe outside to the inside or vice versa, in the form of
heat exchanger el enents through which fl ow takes place one after
the other, in which the air (12) drawn in fromthe surroundi ngs
or blown in under pressure or the gas is brought into contact
with heating elements (13), directly or indirectly, which heat

the air to produce the hot air (16) or the hot gas.

Edge coating apparatus (1) according to claim 13, characterized
in that the heat exchanger el enents are forned by pi pe bundles
that are parallel to one another, in certain sections, or air-
permeabl e sintered plates, which are di sposed adjacent to at

| east one heating (13) each, or to another pipe bundle or other
sintered plates, and pass the heat energy of the heating el ement
(13) on to the air (12) or the gas that flows through the pipe

bundl es or the sintered pl ates.

Edge coating apparatus (1) according to claim 14, characterized
in that overflow regions are disposed between the pipe bundles

that are preferably parallel to one another, in certain

sections, in which regions the heated hot air (16) overfl ows
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into the subsequent pipe bundl e of the subsequent heat

exchanger, in the flow direction.

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the heating device (3) is

configured to be heat-insulated with regard to the surroundi ngs.

Edge coating apparatus (1) according to one of the preceding
clains, characterized in that the heating elenents (13) can be
heated electrically or by neans of fluid nedia, preferably by

means of gas.

Met hod for application of a strip-shaped edge strip (4) to
narrow surfaces (6) of a work piece (5), wherein the edge strip
(4) is attached to the narrow surfaces (6), particularly in
multiple layers, wthout adhesive or with a hot-nelt glue |ayer
bet ween edge strip and narrow surface, in heat-activatable
manner, by nmeans of a feed device (7) for the edge strip (4) and
a press-down device (9) that presses the heat-activated edge
strip (4) against the narrow surface (6) of the work piece (5),
characterized in that

hot air (16) or hot gas is applied, under pressure, to the edge
strip (4) and/or the heat-activatable layer of the edge strip
(4), in the region of feed device (7) and/or press-down device
(9), wherein the hot air (16) or the hot gas is brought at |east
to the required activation tenperature for the heat-activatable
| ayer of the edge strip (4) or of the hot-nelt glue, by a

heating device (3).
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Met hod according to claim 18, characterized in that the heating
device (3) is heated to such a tenperature and heat anmount that
guarantees heating of the hot air (16) at least to the required

activation tenperature, even during |longer coating procedures.

Met hod according to one of clains 18 or 19, characterized in
that the hot air (16) or the hot gas is blown onto the edge
strip (4) and/or the heat-activatable layer of the edge strip
(4) under elevated pressure as conpared with atnospheric

pressure.

Met hod according to one of clains 18 to 20, characterized in
that the hot air (16) or the hot gas inpacts the edge strip (4)
and/ or the heat-activatable |layer of the edge strip (4) under a
pressure of nore than one bar, preferably of nore than two bar

as conpared with atnospheric pressure.

Met hod according to one of clains 18 to 21, characterized in
that the supplied air (12) or the gas is blown into the heating
device (3) under pressure, preferably of nore than two bar as

conpared with atnospheric pressure.

Met hod according to one of clains 18 to 22, characterized in
that the effect of the hot air (16) or of the hot gas when it

i mpacts the edge strip (4) and/or the heat-activatable | ayer of
the edge strip (4) is regulated by nmeans of influencing the

vol ume stream and/or the tenperature and/or the pressure of the
hot air (16) or of the hot gas and/or the advanci ng speed of the

edge strip (4) during coating of the narrow surface (6).



